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Abstract: Multifragmentation for 129Xe-induced reactions on several targets cnateu, 89y, 165Ho, 197 Au) has been studied atE/A= 40, 50 and 60 MeV. The probability of emitting n intermediate mass fragments is shown to be binomial at each transversal energy and reducible to an elementary binary probability p. found to be independent of the specific target and even of the bombarding energy. This decoupling between entrance and exit channel is a necessary condition for statistical decay. In one analysis [3] , a linear dependence was observed for the natural logarithms of the branching ratios of n-body decay as a function of E*-112 (Arrhenius plots). Since nuclear temperature is
proportional to E* 112 in the Fermi gas model, this linear dependence indicated a statistical energy dependence of the n IMFs emission probabilities.
For the reactions 36Ar + 197 Au at bombarding energies of E/A = 80 and 110 MeV [7, 8] , it has been observed recently that, at any given transversal energy, the probabilities of emitting n IMFs are binomially distributed [9] , and that it is possible to extract an elementary one-fragment emission probability p according to the binomial distribution: (1) In a sequential decay interpretation, the parameter m represents the number of chances the / system has to emit an inert fragment with fixed binary decay probability p. These elementary probabilities were extracted and shown to have a thermal dependence of the type p = e-B/T as demonstrated by their linear Arrhenius plots [9] . The parameter B is the barrier associated with a given decay channel under consideration, and T is the temperature of the emitting system.
The above observation that multifragmentation is reducible to single-fragment emission is striking and leads us to explore whether this reducibility occurs in other intermediate energy
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heavy-ion reactions. In this letter, we search for evidence of the reducibility of then IMFs emission probability Pn to an elementary binary decay probability p in the 129Xe-induced reactions described below.
The experiment was performed at the K1200 Cyclotron of the National Superconducting In order to extract p experimentally, we need to know the excitation energy of the event, or at least a quantity proportional to it. Following reference [9] , we assume the transversal energy
where Ei and (}i are the kinetic energy and the laboratory angle of each fragment respectively) to be proportional to the excitation energy. More specifica11y, we assume
where E* is the excitation energy of the source and K is the proportionality constant that depends on the bombarding energy Ebeam, the mass of the projectile
Ap and the mass of the target Ar.
Since we do not have an ideal detector, we need to estimate the effect of the detection efficiency E, on the extracted values of p. · The observed binary decay probability Pobs is the product of the true decay probability Ptrue and the detection efficiency E. We have considered only the geometric efficiency and neglected effects due to energy thresholds, multiple hits, etc. in 3 our estimation of £. Since the resulting £ is approximately constant for our device, the observed excitation function will still be well described by a binomial distribution (with p replaced by Pobs).
For 129Xe-induced reactions on natcu, 89y, 165Ho, and 197 Au targets at bombarding energies ofE/A = 40, 50 and 60 MeV, we have measured the probability Pn of emitting n IMFs as a function of the transversal energy Et. Pn is defined as:
where N(n) is the number of events with n IMFs. To compare with the results of the 36Ar + 197 Au reactions [9] , we first study the reactions of 129Xe + 197 Au at three bombarding energies.
The excitation functions Pn are plotted in We can also extract p "differentially" from the ratio of any pair of excitation functions
PnfPn+l as given below:
The values of p obtained "differentially" using Eq. 3 can be compared with those calculated "integrally" from the mean and the variance of the IMF multiplicity. Fig. 2 shows that the differentially determined values of pup to n=4 collapse onto the straight lines from of n IMFs [1, 3] and in the dependence of the average IMF multiplicity on the total charged particle multiplicity[l2]. We observe a similar independence when the average IMF multiplicity is plotted as a function of Et.
For natcu and 89y, the target mass is smaller than that of the 129Xe projectile, and the observed target independence is consistent with the picture of incomplete fusion [5, 6] . In this picture, the source for multifragmentation is the incomplete fusion product formed when the heavier 129Xe projectile picks up various amounts of mass from any lighter target. In other words, this source can be characterized mainly by the amount of mass transfer, and the reactions depend relatively little on the actual nature· of the target. For the heavier 165Ho and 197 Au targets, the observed target independence seems to imply a similar mass transfer to the 129Xe
projectile. This picture is contrary to the conventional incomplete fusion mechanism and remains an unresolved puzzle.
The extracted values of p and min Fig. 4 are used to generate the curves shown in Fig. 3 .
The excellent agreement between the data and binomial calculations for the IMF distribution demonstrates the binomial nature of Pn and its reducibility top independent of the specific target.
In addition, 129Xe-induced reactions at the two higher bombarding energies (E/A =50 and 60
MeV) show a similar target independence.
In conclusion, we have studied the production of intermediate mass fragments for 129Xe-induced reactions on natcu, 89y, 165Ho, and 197 Au targets atE/A= 40, 50 and 60 MeV. The IMF multiplicity distributions as a function of the transversal energy are well described by a binomial distribution characterized by a single binary event probability p. The thermal nature of p and its target independence are illustrated by the nearly universal linear Arrhenius plot observed at a given bombarding energy. These results demonstrate that the reducibility of n IMFs emission probability top is wide-spread in intermediate energy heavy-ion reactions, implying that multifragmentation is empirically reducible to single-fragment emission. At higher excitation energies, the probability for light charged particle emission should increase dramatically and one should observe a decrease in the IMF emission probability. It would be interesting to investigate heavy-ion reactions at higher bombarding energies to verify whether reducibility and the thermal nature of p are also observed in these reactions. 
